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REACTION OF VASCULAR TISSUES OF HUMANS A1) ANIMALS TO BOTULISHCIONI!
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K, I, Matveyev, Institute of Wicrobiology, Epidimology, and Con-

tagious Disenges, Aczdamy of Medical Suiences of the USSR end

the Chaly of Uicrobiology,; Second Medicel Iastiiute imend I. V.

Stalin, Moscow. R
(Submitted tc the editor, & Haweh 19472

The mochanisn cf Botuiin intoxication in humana and amitale i8 giill
not clear, in spite of o conslderable amount of work which hes bren deps on
the subject (Dsck, Lack and Hoskins, ¥ood, Fridman end lozhai, snleynbergs
Dutsygin and Kheyists, Petrovskiy, Nnumenko snd Baturnnko, Screbryanneys
and Shkavera, and othors).

Results of e:perimental resaarch concucted to determine tae accurscy of
the hypothasis of clinicicns on the vascular contraciive action of botvlismo~
toxin end presentud in the present work.

Experiments vith vesssls of human kidneys, rabbii ears, sad ihe hind
helf of guinsa plis were carried out according to tha Kravkov~Piscmekly
mothod, wiich usss pure toxing The use of such a toxin preduced rore dafinite
results coasernini tic receilon of the veuselae . L

. . . . 3

A dry toxin of typs &Lox B podulisn Treills was prepassc by precipibes
tion in An.ammondva sulphals solution. Ihe toxdin flssting -on the surizce of
the medium was co:lested :n & cup and carefully sressed to rumove modstiure.
Then the toxin was dried, pwivsrized iuto fine vowder in a moriasr. anc
titxated to determive 1ta virulence,

& toxin of censidarable toxicity woo used in the exparimentz; 0.CU0001
to 0.000000% g wa. lethsl fov idce. The ory Loxdn wo3 diluned 200 tdmes
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and then oubjected to dlalysis through a collodion bag for 16 - 18 hours
in runoing Lav water, and then for 24 hours in distiiled water,

iith this method it was possible fo obtain a toxin {ree from the
many impuritlss which are found in a liquid toxin. The toxdn which we
(btained contained almost no amines uhich did not precipitate in smmos
niom sulphate solution. In addition, it was freed frod some albumins in
the medium vhich had not precipitated’in the cuncentrated ammenivm sul-.

! : C phate solution. With dialyais, severzl impurities of various salts and
R : pussibly many other substances were removed. . o

After dialysis the toxicity of the solution deg¢reassu 2 - 3 timsa.
Apparently, this was due to par¢ial destruction and dissipation of the
. boxin during dialysis. Accordingly, solutions with high toxielty wore
used in the experiments. : : ’

Sxperiments with ths ears of 15 rabbiss were carried out in the
firat serlss, Previously, the artery 4in the sars of the robbits was .
sepevated and tied with two ligatures. Then the eav vaz incised with e
; sharp razor batween the two ligatures. The vessels of the ear werc
: ‘washed with a wam Binger~Locke solution, ' ithen th:ir crnstant tore
i wab ostablished, vhich dotermined by the quantity of liauid discharged
¢ in one minuhe, wa intrcdabsd fivet a wedle and then o stronger concen- . -
. " tration of une toxin. The fivst toxin di'uticn was 1:50,000; the sec-
' ond was 1:25,000; and the third wae 1:10,000. .

. The ordinary solution of the toxin was iatroduced in one ear of

Pt : . 6 rabblis of this series. aud a adlution ol attenuated toxiu inko the

- : ' othors. & toxin dilution of 100 tlmes was atianuchoeby henting in e
i watar bath after dialysis for 15 - 20 minutes.

the vessels in the ears of all 15 rebbita reacted %o the botulis- ’ ns
motoxin and contracted (see tabls). . : RERN

The vossels had an aversge contraction of 23.Z percent with the
firot dilution, 36.5 percent with the second dilusionm, and 36,9 per-
cent with the thivd. The vesscls oi the rabbii ears roacisd slmost = . "
dentically to the secnnd and third dilution of the toxin. - A -

Veasels of the eara of the 6 rabbiis. throush vhich the attenu-
ated toxin had bewn introduced;had an ineignificant contraction. The
- average contraction with the firet dilution was & percert, and with the
gecond and third dilutions, 6 and 6,5 percent.

. Very definite results of the reaction of tho vessels in the rab-
P bit ears to botulismotosin were obtained in these axpsriments: the '
. . : higher the concentration of the toxin, the sirongar the contraction of
Lot ) : . the vessels. Botulismotozin which had besn attemmated by heating, then
: . purdfied by prelininary sedimsniation end subjected to dialysis, caused
a very slight contraction of the vessels in th. ~rebbhit ears, sspocially
in comparison with naturel toxin.
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_.Renctlon of Blood Vegsela ¢f inimsls and Humens to Botulismotoxin

Experiment Control ’
. e - Av decrease of Ro Av decrease of
. Exp of drops in passage of drops in pasvage
- ser Type of vessel  exp . of di](.%’t;ud toxin exp of,di](.;tied toxin
‘

¢ 1,425,000 -

Robbit Para g 23,2 36.5 36.9 .6 4
Guinea Pigs . 10 23.1 25.2 1258 5 4.6 Oe

- Human Kidneys . 10 22,1 25,5 32.7.3 4.9

‘The senond serdca of experiments was with 15 gidnea pigs (sce table).

The guinea plgs wers killed with a blow on the head. ‘'the abdominal cave
ity wso opsned, the abdominal aorta tied off with a ligature, and then the
guinea pigs cut in helf with sharp scissors. A glass cannuls was inserted
into the aorta of the hind helf of ihe guines pigs snd the veins irrigoted
with o war@ Ringer-lockesolution, After this the preparation was examined
on a slide and again a Ringer-Locke Soi tior wao put through until a point =
was reached where a constant volums of liquid flowsd out per minute.

Tdentizel dilutions.of toxin oe in the previous gories wore stucied
here. The reaction of vessels of 10 . guines pige were tested with ¢ toxin
which had not been hested. Due to the pissing of the first and second dilu-
tions of the tovin, the vessels of the animsls hi:d an average contraction
of 23.L - 25,2 parcent, end with the third diluvion, 33.8 percent. Toxin
which had boen attepusted by hesting caased » contraction of vesssls of
5 guinea pigs Of &7 — &.4 porcent. .

The results of the experiments with guinea pig vessels did not differ
from the results of experiments of the ferat series, which were made with
rabbit ear vossels, 7The guinea pig vecsels reacted with a considerable
contractivn to the botulismovoxin and showed alwost no resction to the tox-
in which had been attenusted by heating.

The reaction of vessele of human widneys to botulismotoxin was stud=
“4ed. in the third series,

In ordsr to obtaln definits resudts, it was vary importynt o use frash
“zrgans from persons not suffering frem vasculsr dlssasc, vhich was determined
by eutopsy. Ve succecded in getting organs {or the mozt pert within 4 -. 6
.aours after deatn. )

[ A total of 13 experimants were .asde with kldnsys. Tue nethed ®3s the zase
.ou in previous experiments. A Zless cennula was introduceu into the artery of
the Kdney and a warm Ringer-Locke solution run through it until the golution
contained wo Livod, After this a sclution of betulismotoxin of Lhe same series
and the eams cilution as used ia the pruvious exporimetis wes rut through the

vessels of the kidney.

=3 -
w—

G

Sanitized Copy Approve for Release 2011/06/29 : CIA-RD80-00809A000600000352




™~

Wiith the first dilution of the toxln, the vesssls oy tem human kidneys
had an aversge contraction of 22.1 percent; with the sacond, 25.5 percent;
and with the third, 32.7 percent, Contraction of vesssls of three kidneys °
dus to the prasing of heated toxin was 5.7 percent with the first dilution,
7.4 percent with the second, and 16.5 percent with the third.: The results
of the experiments with humen kidneys were the same as the results of the
previcus exrerimente (see table). )

. Thus, the vessels of rabbit ears, the hind hslf of guinea pigs,-end
the human kidney reacied identjcally te totulismotixin. The contraction
of these organs was distinguished only by the intsnsity.

The ctrongest contractions were indiceted in the vessels of the rabbit
ears and the weakest in ike vesssls of the human kidney. The weakest coa-
traction of vessals was on the aversge 22 percent, and the strorges®. was
37 percent. A toxin which had been attenusted by heating in a water bath
caused a veyy weak resction of the vssssls in snimals,

It seems to us that thess experimental studjes gave complete confir—
wetion of the ovaervations of cliniclans on the condition of the cardie-
vapcal.r system in botuliem, An increszed pulsation with a wesker hesrt
tone, palaness of the skin, and drynsss of mucous msmbranes were observed
in patieats. Clinlcians have offer:d the hypoihesis that this zousa about
in connection vith the vasculer contractive action of botulismotoxin.
Ihis hypothesis was confirmed in ocur experiments. °

Consequently, clinicel observations and experimental resesrch have (e

firmed the fect that botuldemotoxia is a sirong vascular poison which causes
the contraction of +he vessels in humans and animals,
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